This study considers the links between primary indicators of health and individual labor productivity in Colombia and explores how additional public expenditures on health may improve individuals' health. Sample statistics show that illness occurs more frequently for women than for men, for less educated than for more educated, for rural than urban residents, and for older individuals. The well educated are considerably taller than those without schooling (6 cm. for males and 4 cm. for females).
Introduction
This study considers the links between primary indicators of health and individual labor productivity in Colombia and explores how additional public expenditures on health may improve individuals' health. The effects of good health as well as the determinants of health outcomes are studied at the individual level. Rural-urban 3 and gender aspects are considered separately.
Household resource allocation and consumption decisions determine nutritional status and health of children and adults within the household. These decisions influence adult anthropometric measures such as height and the patterns of illness and disability.
The framework set up by Mincer (1974) is enriched to allow for additional forms of human capital besides schooling. Schultz (1997) analyzes how state and family investments influence the formation of reproducible human capital and how these in turn affect labor earnings and growth. He finds that adult height is an important determinant of adult productivity, that it emerges as inversely correlated to chronic health problems among the middle aged and elderly, and that it is inversely related to mortality and directly related to length of productive life. Fogel (1994) also finds that height and body mass index [BMI] are related to male mortality at later ages and to chronic diseases at ages between 20 and 50. This study confirms that height is positively related to individual earnings in Colombia.
According to Schultz and Tansel (1997) , most studies that measure morbidity focus on chronic disabilities among the elderly in high income countries. Other studies analyze the productivity effects of nutrition in developing countries (Behrman, 1993 , Behrman and Deolalikar, 1988 , Sahn and Alderman, 1988 and an extensive literature focuses on child morbidity and malnutrition effects for children (Rosenzweig and Wolpin, 1988 , Rosenzweig and Schultz, 1982 , 1983 . Schultz (1984) analyzes the relation between child mortality and public program interventions. Adult health status measures, such as height, reflect cumulative health, early childhood conditions, and nutrition investments undertaken by the parents of the individual Thomas, 1995, Martorell and Habicht, 1986) . In addition, changes in height over time may be attributed to changes in reproducible human capital investments or in disease environments (Fogel, 1994) . Thomas and Strauss (1997) find that height has a large and significant effect on wages for males and females in Brazil, even after controlling for education. They find that relative to the returns to education without controlling for health, the estimated returns to education with health controls were 45% smaller for literate men and 30% smaller for men with secondary education or more. Schultz (1996) finds that the estimated wage returns to schooling are reduced between 10%
and 20% with the addition of three other human capital inputs in the regression: migration, BMI and height. This paper finds that the returns to education do not change much when the health variables are included in the earnings equation as raw variables, but they do change when the endogeneity of the health indicators is taken into account. The returns to schooling drop 9% for males and 5% for females when the instrumental variable for number of days disabled in the last month is included in the model. When the instrumental variable for height is included in the model, the schooling coefficient drops largely, by 44% for urban males and by 12% for urban females.
This study finds significant, large and negative effects of number of days disabled (i.e. unable to work or perform daily tasks) in the last month on wages of men and women in Colombia. It is found that a man who works in urban areas and has been disabled one day in the last month is expected to perceive labor earnings that are 55% smaller than the wages of a man who was healthy in the previous month. The detrimental effect of bad health is not as large for men in rural areas (49%) or for females (36% in urban areas and 23% in rural areas).
The effects of height on wages are found to be significant and positive, a result documented in other studies such as Schultz (1996) . In Colombia a taller man receives hourly earnings 12% higher per centimeter and a woman receives hourly earnings 4.7% higher per centimeter. These effects are in line with those found in Ghana, where a one centimeter increase is associated with a 5.7% wage gain for males and 7.5% for females, holding constant for BMI and migration.
The paper is divided in five sections. Section 2 describes the data sources as well as the health indicators. Section 3 includes the descriptive statistics of the data. Section 4 discusses the empirical specification and estimation of the models of hourly earnings, reduced forms for health indicators and hourly earnings with instrumental variables for health indicators. Section 5 contains the main conclusions from the analysis.
The data
The data are taken from two major household surveys conducted by DANE. 4 The first one is "Encuesta de Caracterización Socioeconómica" [CASEN] , a national survey collected in 1993, that contains specific modules on health, education and child mortality. It includes 35,250 records of individuals with positive wages or earnings between 18 and 70 years old, of which 64% are male and 74% live in urban areas. The health indicator used from this survey is the actual number of days of work lost because of an illness or health problem in the last month 5 (as reported by the individual).
As reported in other studies (Murrugarra and Valdivia, 1999, Cortez, 1999) , the health indicator "number of days disabled in the last month" exhibits some weaknesses. On one hand it may be subjective or it may suffer from recall errors from the part of the respondent, as well as measurement errors from the part of the interviewer. However, the fact that this question is the third one after a sequence of related questions may properly filter these errors. On the other hand, the health indicator may be correlated with the characteristics of the labor contracts and the formality of the job. Persons with a job that provides social security may be more likely to take days disabled than individuals who are self-employed and uncovered by social security, for whom it may be more costly not to attend their jobs. However, the flexibility of informal jobs may allow the person to take more days of disability, work at home or be replaced by some relative or friend in the job. This factor is taken into account in the models of this paper, where a dummy variable for being a salaried worker is included.
4 Departamento Administrativo Nacional de Estadística collects national statistical information for the Colombian government. 5 The sequence of related questions in the survey is as follows: 1) During the last month did you have any illness, accident, and dental problem or health problem? (yes or no) 2) During the last month did you not go to work or did not do your ordinary activities because of the illness or health problem mentioned above? (yes or no) 3) For how many days during the last month were you unable to work or did you stay in bed because of the illness or health problem mentioned above? (number of days disabled). The question used here in the third one.
The second major survey used is the urban part of the "Encuesta Nacional Additional sources were consulted to obtain community characteristics that were merged with the individual household survey data. The Ministry of Health provided the number of hospitals available in each municipality and information on vaccination programs and public health expenditures in each municipality. The Instituto Geográfico Agustín Codazzi provided geographic and weather information of the municipalities.
The surveys used here do not provide sufficient information to describe or explain migration. 10 It must be assumed, therefore, that the place of residence of the individual is exogenous, even though people may have migrated after making health investments and moved to a specific area or community due to the local conditions. This may introduce bias in our estimates (Rosenzweig and Wolpin, 1988) .
6 These are the eleven major cities of the country, representing close to 40% of the entire population of the country and about 70% of the urban population. The smallest of these cities at the time of the survey had at least two hundred thousand people. 7 This survey also includes a rural area, but for the rural area the height of individuals is not collected. If possible, the height is measured with a tape measure. When the person is not present, the height estimate is based on the respondent's height and the height of some of the persons who are present. The survey does not indicate whether a person's height was actually measured or it was estimated. 8 The number of observations dropped at this stage was approximately 7% of the total sample. 9 Hourly earnings are constructed from adding wages (for wage earners) and labor earnings (for self-employed) from main activity, and divide the sum by the number of hours worked per month. The number of hours worked per month are the number of hours normally worked per week multiplied by four. 10 In the ENH-91 the municipio of birth is known only for those born in the same municipio of the survey. CASEN-93 gives the municipality of birth, but the set of health related environmental characteristics is not available for all the municipalities where the individuals may be born.
Domestic servants in general receive food and shelter for their work and earn low cash wages.
Since both effects cannot be disentangled with the surveys, domestic servants are excluded from both samples. 11 Given that the goal of the paper is to estimate labor productivity effects of health, In CASEN-93, domestic servants are 4.6% of the occupied labor force. In ENH-91, domestic servants are 5.3% of the occupied labor force. 12 The paper takes account of the sample selection bias that arises when only the sample of workers is considered. The details of this procedure are described later, but since this correction did not generate significant differences on the health variables estimates, the results are not reported. 13 The disparity between the numbers of males and females in the samples is due to the fact that only workers are considered, and the female labor force participation rate in Colombia is approximately 65% of the male labor force participation rate. 14 All individuals who have not been disabled in the last month have a value of zero in this variable. Illness occurs more frequently among rural than urban residents at all levels of education (except higher education). 15 The number of days disabled diminishes monotonically with education. Figure 1 shows the histogram of number of days disabled in the last month for the population with positive days disabled. The bulk of this sample (78%) has fewer than ten days of disability, 10%
have 15 days disabled, 16 and 7% of the sample have been disabled for the entire past month. The shape of this histogram is very similar to the one reported in Perú (Cortez, 1999) . In the survey, the reference period for the number of days disabled is the last month, therefore the variable is truncated at 30 days disabled. This implies that all individuals with disability periods that last 30 days or more are grouped in this category. The descriptive statistics shown in Table A1 in the Appendix confirm that the group of individuals with 30 days disabled are very different from the rest of the population. This sample contains individuals that are in general older, less educated and more informal than the samples of workers with less than 30 days of disability or with zero 15 Some cells in Table 1 have very few observations such as the cells of rural residents with higher education, and the cell of individuals 60-70 years old with higher education. 16 The peaks at 8 and 15 days disabled may be due to the fact that the answers of one or two weeks are rounded and in Colombia are commonly associated with 8 and 15 days, respectively. days of disability. On average these individuals have more than twice the non labor incomes and report higher hourly wages or earnings than the rest of the population.
Given that approximately 11% of the Colombian population suffers from chronic illnesses (according to Encuesta de Condiciones de Vida, a survey conducted in 1997), the individuals that report 30 days disabled in CASEN most likely suffer from chronic illnesses or are recuperating from major accidents. 17 Since the nature of chronic disabilities or accidents may be different than the nature of "sporadic" disability, the underlying reasons for the two types of disability might also be different. Consequently, the 7% of the population that has been disabled for 30 days has been excluded from the sample. This selection does not alter substantially the results of this paper, as shown in Table A4 in the Appendix.
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The patterns of height summarized in there is less than 1 cm. gain, except for the group with zero years of schooling, where there was a 1.7 cm. gain between the cohorts of 35-44 and 45-55. Between zero and more than twelve years of schooling and within age groups, the gap has declined from 4.85 cm. for the oldest to 2.79 cm. for the youngest among females. For males the gap across education levels and within age cohorts has declined less but the size of the gap is larger (from 5.92 cm. for the oldest to 5.29 cm. for the youngest). This means that for males the differences in height between education groups tend to disappear in a slower fashion than for females, a fact that may be related to recent increases in overall female education. to the one observed in Brazil by Thomas and Strauss (1997) . The slope in the trend-line is steeper Ribero 9 for females than for males (0.77 cm. per decade for females and 0.67 cm. per decade for males).
The height gains per decade in Colombia over the entire population aged 25-55 in 1991 are 0.71 cm. for urban women and 0.65 cm. for urban men. The greater slope for workers than for the entire population may indicate that the urban labor market is selecting younger individuals into employment who have higher childhood nutritional levels. Strauss and Thomas (1998) show that in the United States the mean male stature increased 1.25 cm. The "number of days disabled in the last month" uses the threshold of inability to work to make the sickness less subjective, and adds the information on how long the individual is incapacitated, up to 30 days. On the other hand, height for adults is used as an indicator of child nutritional status, exposures to diseases and variation in other environmental health factors (Schultz, 1997) .
In the models with height, a dummy variable equal to one if the person was born in rural areas is included as an additional exogenous endowment. Unfortunately, this variable is not available in the data set containing the number of days disabled in the last month. The model was estimated separately for wage earners and self-employed, without uncovering substantial differences. These two groups are distinguished by a dummy variable equal to one for wage earners and zero otherwise, under the assumption that it is exogenously determined. Although this assumption is not ideal, since the decision to belong to a specific sector of the economy might be endogenous, it does not affect the results emphasized in this paper. Similarly, although the education human capital variables may be correlated with the error, the standard assumption is adopted that education is exogenous. The earnings function was estimated separately for men and women, taking into account that some of the health status and control variables may differ by sex (height in particular).
The earnings function was also estimated separately for rural and urban areas, though the estimation may be affected by selective migration. Descriptive statistics of the variables used in the empirical models are included in Tables A2 and A3 in the Appendix.
The models were estimated with ordinary least squares [OLS] . The hourly earnings regressions are shown in Tables 3 and 4 . Height is highly significant and has the expected sign (positive). Height benefits men's earnings more than women's earnings. On the contrary, a very weak correlation is observed between wages and the number of days disabled in the last month. This health indicator is not significant and does not show the expected sign (negative) for the male estimations. The model is also estimated excluding the health variables from the right hand side of equation (1). This exercise shows that the coefficients of age and the dummy for "wage-earner" do not change much when the health variables are included in the earnings equation.
The returns to education in general are not altered by the inclusion of the health variables in the regressions. The estimates of the return to education decrease slightly only for height. In most cases there is a significant positive coefficient for the dummy of being a salaried worker, meaning that a salaried worker has higher wages. The age variables are significant and have the expected signs.
In additional regressions it was found that height and education are positively correlated in Colombia, so that when controlling for education, the coefficient of height drops markedly.
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Estimations of the model for the whole sample with a gender dummy, indicated that being a female is negatively related to wages, a result reported in other studies Meza, 1997, Ribero and García, 1996) . Similarly, the inclusion of a dummy for urban-rural areas suggests that workers in rural areas have lower productivity, a result also documented by Leibovich et al. (1997) .
When an earnings equation is estimated based only on a sample of individuals who are working, it is possible to introduce bias in the estimated parameters (Heckman, 1979) . This selection bias may be more serious in estimations of female earnings because relatively fewer women make the decision to enter the labor force. 22 To correct this problem some variables must be specified that determine the decision to work but not the observed market wage offers. Ribero and Nuñez (1998) corrected the estimates of equation (1) for possible selection bias generated by using a sample of only individuals who are working. In addition to age and education, participation in the working force is assumed to depend on non labor income, 23 a dummy for living in a house or apartment, 24 a dummy variable for having adequate floors 25 in the house, and a dummy for being the owner of the house where the individual lives. 26 These variables associated with the individual's wealth diminish 21 The coefficients of height without education were 0.023 and 0.014 for men and women respectively. When education is included they drop to 0.009 and 0.005 for men and women respectively. These coefficients are significant. These regressions are not included. 22 As reported in Ribero and García (1996) , in 1993 the urban female rate of labor force participation was 49.6% and the male rate was 76.4%. 23 Non-labor income is defined as the sum of four variables in the survey. The actual question of the survey is: did you receive money in the last month from any of the following: a) interest (yes, no, amount), b) rent (yes, no, amount) c) pensions or retirement benefits (yes, no, amount) and d) monetary assistance (yes, no, amount). Since non-labor income was not a very powerful instrument for explanation of participation in the labor force, other housing variables were used as proxies for wealth. Non-labor income is measured at the level of the individual and not for the family. 24 The survey question for "type of housing" has four options: 1. House 2. Condominium or apartment 3. Room or rooms and 4. Others: trailer, natural refuge, tent, etc.. The dummy built here takes the value 1 when the answer was 1 or 2 and zero when the answer was 3 or 4. 25 Adequate floors are defined as those made of tile, brick, carpet, marble or hard wood. The alternatives were cement or dirt. 26 This variable, called "owner-occupied housing", is a dummy variable equal to 1 if individual lives in a house that is owned by him or his family, and 0 if he lives in a rented place or other. the probability of participation for the rural and urban samples, except for adequate floors in the rural sample. The model, estimated separately for males and females, indicated no sample selection bias for males and weak effects for urban females. In the absence of uniform and significant selection bias, the uncorrected estimates are more efficient as well as consistent (Heckman, 1979) .
For rural women, even if the correction of selection bias was significant, it did not affect in size or significance the estimated coefficients for the health indicators which are the focus of this paper.
Because the health variables included in H may themselves be simultaneously determined with wages and measured with error, the next step is to instrument for health status.
Individual reduced forms for health indicators
This section explores the determinants of the observed health outcomes. Using information on individual's endowments, education and wealth and the community health infrastructure prices and policies, the model tries to account for the individual indicators of health status. The estimated equation is:
where H i is the individual health status indicator, X ji are exogenous endowments to the individual, O ki represent private opportunities and P h public policies that may have an impact on health outcomes. The error term e 2i is assumed to be zero mean independently distributed, and a 2 , b 2 , c 2 and d 2 are the estimable parameters. The letters j, k and h index the sets X, O and P respectively, and i indexes the individual.
The model is estimated with OLS for both health indicators. Since the number of days disabled in the last month is truncated at zero and 29, Tobit models were also estimated, but the derivatives at sample means do not differ substantially from the OLS (results are not reported). The variables in the set X are age, schooling and being a salaried worker. When the health indicator is height, the model controls for being born in rural areas. The variables in the set O are included to take into account that wealth might shift health outcomes positively. These variables are (i) non labor income, (ii) a dummy for having electricity in the house and (iii) a dummy for having telephone service in the house. Given that each health variable comes from different surveys, the available instruments to explain each variable differ slightly. When the health variable is "number of days disabled in the last month," a type of housing variable is included (dummy to indicate the type of housing equal to one if the person lives in a house, condominium or apartment and zero otherwise).
When the health indicator is height, the model controls for owner-occupied housing (dummy equal to one if the individual lives in a house that is owned by him or his family, and zero if he lives in a rented place or other).
The variables in the set P are obtained using data from other sources. 27 They describe the community-specific environment and are expected to be related to the health outcomes. These variables are health provision indicators (coverage of public vaccination programs and per capita expenditure in health in each municipality), education access indicators (mean time to schools in region and number of primary schools per capita in region), labor market indicators (unemployment rates and access to public credit in region) and climate indicators (temperature and yearly average rainfall in each municipality). These characteristics are given at the time of the surveys since it was not possible to match the community-specific environment characteristics at the time each individual was born or in infancy.
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Given that the childhood nutritional and environmental factors determine height, it would have been desirable to consider the community-specific characteristics of the environment in which the person was born and raised in the first years of life instead of those of the place of current residence. However, the survey does not clearly account for the place of birth of the individual, making this an impossible task.
The estimation results are in Tables 5 and 6 . Age is an important factor that explains both health indicators, with older individuals tending to have worse health. 29 Age is more significant for height 27 The Ministerio de Salud and the Instituto Geográfico Agustin Codazzi. 28 The task to match the community-specific environment characteristics at the time each individual was born would require collecting time series data for seven decades on the aforementioned variables, data which for the most part does not exist. 29 Estimation of these models only with a linear term for age showed that an additional year increases the average number of days disabled by 0.005 and 0.008 for urban males and females respectively, and by 0.01 and 0.02 for than for the number of days disabled. Height increases with age until around 33 years old for females and then begins to decrease. The shape of a graph with height in the Y-axis and age in the X-axis with the coefficients from Table 6, is that of an inverse U indicating that for older women an additional year implies a larger decrease in height than for younger women. For men also height decreases with age, but the pattern is flatter along the relevant range, indicating that the decreases in height with age are more or less constant, tending to decrease when reaching age 52. 30 This outcome was expected from the analysis of the descriptive statistics included in Section 3 31 and Figure 2 . The negative effects of age on days disabled are larger in rural than in urban areas, and for females than for males. These effects are monotonic for all the samples during most of the age range. As expected, schooling has a positive and very significant effect on height (higher for males), but on days disabled it is significant and negative only in urban samples.
Non labor income is not significant, but the wealth proxy "living in a house or apartment" is negatively related to the number of days disabled and is significant in the urban samples. Even though owner-occupied housing is not significantly related to height, the dummy for having a telephone in the house is positively associated with height. These results suggest that wealthier individuals may have invested in better health, controlling for the individual and community characteristics listed in the tables.
Some of the municipality level indicators exhibit different effects on the two health indicators. The coverage of vaccinations is positively and significantly associated with height, though it has little impact on the number of days disabled. The per capita expenditure on health has the expected impact on the number of days disabled in the last month, however, it has a negative effect on height. Other municipality level indicators exhibit different effects depending on the sample. The rural males and females respectively. Similarly, one more year of age in the model implies decreases in height of 0.034 cm. for urban men and 0.023 cm. for urban women. These regressions are not reported. 30 Further regressions of height against age (not reported) indicate that one year older cohorts have 0.06 cm. less of height, the same for males and females. Holding only age constant, a woman with one more year of schooling is expected to be 0.3 cm taller and a man 0.4 cm.. When other individual variables e.g. non-labor income, owneroccupied housing, and community characteristics are taken into account, the partial association between schooling and height decreases. 31 The height gaps between the cohorts 45-55 and 35-44 are 1.45 cm. for females and 0.75 cm. for males and the gaps between the cohorts 35-44 and 25-34 are 0.04 cm. for females and 0.54 cm. for males.
number of primary schools per capita in the region is negatively associated with days disabled for rural females, but shows the opposite sign for urban males.
32, 33
In order to see the impact as a related group of explanatory variables, the F-tests of joint significance are reported at the bottom of Tables 5 and 6 . These tests imply that the identifying variables in general are jointly significant at the 5% level. The models of height show higher significance than the models of number of days disabled in the last month.
Hourly earnings equations with instrumental health variables
The observed human capital health stocks may be correlated with the earnings error and be measured with error. To deal with these problems, equation (1) is estimated using instrumental variable [IV] methods, separately for rural and urban areas and by gender. With the IV methods both health variables are more statistically significant and they affect wages in the expected directions. The results are reported in Tables 7 and 8 .
The effect of number of days disabled on earnings is negative and significant for urban and rural samples, and the size of the coefficients indicates that one more day of disability reduces male earnings by a larger percentage than female earnings. Simulations of the model indicate that a rise of 50% in the average number of days disabled in each sample would imply an earnings reduction of 11% for urban males, 8% for urban females, 13% for rural males and 7% for rural females. 34 32 Colombia's proximity to the Equator implies a strong negative correlation between temperature and altitude. Rosenzweig and Schultz (1998) find that altitude is significant and negative in the determination of child mortality. However, Table 6 shows that temperature is significant and positive for height, implying that in places with higher temperature health tends to be better. The discrepancy might be due to the fact that this sample covers only the eleven major cities of the country. In the rural samples the variable is significant only at the 15% level for the male number of days disabled in the last month. Estimations with altitude and altitude squared (these regressions are not reported) suggested that non-linearities in the effect of altitude on the health indicators are not strong. 33 The mean time to schools in the region, an access restriction indicator, was expected to be negatively associated with height, but it shows a positive sign for females. 34 These results imply that the elasticities of log (hourly earnings) with respect to days disabled in the last month are -0.03817 for urban males, -0.02803 for urban females, -0.05067 for rural males and -0.02504 for rural females.
In Table 8 the size of the IV coefficients on height is much larger than the corresponding OLS estimates from Table 4 . The male coefficient is twelve times larger and the female coefficient is nine times larger. This indicates that when the endogeneity and measurement problems of height are taken into account, the effect of a variation in (predictable) height on productivity is increased substantially. Simulations of this model suggest that a one centimeter increase in the mean height of males would lead to an earnings increase of 12% for males and 4.7% for women.
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The education returns are smaller than those obtained when the health variables are not included in the estimation of equation (1). When the instrumental variable for number of days disabled is included, the returns to schooling drop from 0.87 to 0.79 for urban males, from 0.106 to 0.101 for urban females, from 0.078 to 0.071 for rural males and from 0.103 to 0.098 for rural females.
When the instrumental variable for height is included, educational returns drop more substantially from 0.095 to 0.053 for urban males and from 0.094 to 0.083 for urban females. Similarly, when the endogeneity of health is taken into account, the estimated effects of being a salaried worker are reduced (except in the models with height for males). This indicates that when the health indicator
is not in the model the variables of schooling and being a salaried worker are capturing part of the effects of health on productivity.
Conclusions
The purpose of this study was to understand how public and private investments in health in Colombia might be related to future earnings of individuals. The study identified the magnitude of the returns to having good health status through the direct effect of health variables on earnings of individuals.
Descriptive statistics showed that illness is more frequent for women than for men, for less educated than for more educated, for rural than urban residents, and for older individuals.
Corresponding patterns were found with height, although this sample was only urban. The well educated males are almost 6 cm. taller than those with no years of education and for females the 35 These results imply that the elasticities of log (earnings) with respect to height are 3.173225 for urban males and 1.253418 for urban females. Controlling for age, education and other observable characteristics of individuals, it was found that increasing by 50% the average number of days disabled would imply a reduction in labor earnings of 11% for urban males, 8% for urban females, 13% for rural males and 7% for rural females. On the other hand, having one more centimeter of stature would increase urban female earnings by 4.7% and urban male earnings by 12%. The sizes of the coefficient of height in Colombia are in line with the returns found in Ghana (Schultz, 1996) , where a one centimeter increase is associated with a 5.7% wage gain for males and 7.5 % for females, holding constant for BMI and migration.
As reported in other studies Strauss, 1997, Schultz, 1996) , the returns to education are reduced with the introduction of the health indicators in the earnings equations. They drop from 9.5% without height to 5.3% with height for urban men and from 9.4% without height to 8.3% with height for urban women. When the number of days disabled is included in the IV estimates of the earnings function, the returns to schooling of urban males drop from 8.7% to 7.9%, for rural males from 7.8% to 7.1%, for urban females from 10.6% to 10.1% and for rural females from 10.3% to 9.8%. This result implies that when the health indicators are omitted from the earnings function, the education coefficient is capturing part of the effects of health on productivity.
A general result that does not depend on the measure of health status used is that wealthier individuals (those who have higher non labor incomes, own the house where they live or have better access to public services), controlling for age, community characteristics and geographic location, tend to have better health. Community health provision indicators such as public vaccination programs and the per capita expenditures in health as a set are linked with better health for individuals. Geographic location is associated with health suggesting a better health status for individuals who live in areas with a higher temperature.
The health indicators used in this study are not ideal. The answer to the question "how many days were you disabled in the last month?" is to some degree subjective and may exhibit recall as well as measurement errors. On the other hand, the measurement errors in height could be partially corrected if the measure was taken only from individuals present at the time of the survey, instead of including an approximation for those individuals who were absent.
Finally, the lack of good information on timely public health interventions is a limitation of the study. Despite the effort of collecting data at the "departamento" and municipality levels to describe the individuals' health environment and merging it with the household surveys data for the analysis, most of these indicators could not account for much of the variation in individual health indicators. Although several patterns are suggestive, variables that were expected to be correlated with health outcomes, such as the supply of hospitals in the region or the number of hospital beds in each region, were not significant in explaining the available health indicators. This fact may reveal the poor quality of the information collected from sources other than the surveys, and the need for better indicators of the local quality and prices of the health services. It may reveal also that the measured health services may not be particularly effective in improving the adult health indicators used in the study.
Future research should extend this analysis of height in combination with household survey measures of acute and chronic illnesses and BMI, which could be jointly explained by local policy and environmental factors (Fogel, 1994) . With these data, a firmer case may be made for investments in particular health programs and policies that would be expected to raise labor productivity by improving the Colombian population's long run and current health status. These estimates correspond to the model shown in Table 3 .
Only the coefficient for number of days disabled in the last month is shown. These estimates correspond to the model shown in Table 7 .
Only the coefficient for number of days disabled in the last month is shown. These statistics correspond to the ones shown in Table A2 . Only the statistics for number of days disabled in the last month and labor income are shown.
Source: CASEN Samples exclude domestic service. Ages 18-70. * = significant at the 5% level. 
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